II -Synthesis
The synthesis of 1 (Ac4GalNAz) has been described elsewhere. [1] TMDIBO-Lys was synthesized following a procedure that we reported previously. [2] Synthesis of TMDIBO-Lys-Gd First, TMDIBO-Lys was reacted with DOTA-NHSester followed by chelation with GdCl3 in a one pot procedure rendering the water soluble 
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Analytical HPLC trace of TMDIBO-Lys-Gd, purified by semi-preparatory HPLC
To ensure that no free gadolinium cations were present after HPLC purification, xylenol orange was used as a metal indicator.
[4] To determine the final probe concentration, a UV method was used based on the assumption that the UV absorbance of the probe would be the same as that of TMDIBOLys. Two absorbance peaks were observed for TMDIBO-Lys-Gd ( 
MRI in vitro.
Spin-lattice relaxation (T1) maps were obtained using a 7.0T-horizontal bore MRI scanner (Agilent) with a 42 mm-volume coil for transmit and receive. An inversion-recovery spoiled gradient echo (IRSGE) sequence was used to generate T1 maps from cell pellets using a hyperbolic-secant adiabatic inversion pulse and 18 inversion times between 0.1 and 25.6s (TR 4.52 ms; TE 2.16 ms; inter-scan delay 26s; field-ofview, 40mmx20mm; 128x32pts; 2 averages; 10° flip angle).
IV -In vivo methods
Mice. rendered maps of T1 weighted images were generated using ImageJ.
V -Ex vivo methods

ICP-MS.
Tissues (hind limb muscle, lung, skin, large intestine, pancreas, tumor, spleen, small intestine, heart, spleen, liver and kidney) were harvested from animals that had been injected with 1 or solvent vehicle and 2, kept briefly on ice, weighed and then snap frozen in liquid N2 for storage. Following thawing on ice, the tissues were homogenized in water (5 mL/g tissue) using a Precellys™ 24 system (Bertin Corp, Rockville, MD) using 3 cycles (600 rpm, 30 s, 4-10℃). Tissue homogenates were then hydrolyzed (16 h, conc.
HCl, 1:1 vol), evaporated on a hot plate, the residue neutralized, re-suspended in citrate buffer (100 mM sodium citrate, pH 6.5), clarified by centrifugation (4 °C; 14,000g; 15 min) and stored at -20 °C. The hydrolysates were then freeze-dried and dissolved in 1 mL
